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Laser-based Isotope Ratio Analyzers: The 3rd EGU Short Course
2009: Short Course by Erik Kerstel and Livio Gianfrani who discussed 
the fundamentals of the relevant optical techniques, in a manner 
accessible to the non-specialist, as well as sample handling and 
calibration issues that are specific to the laser instrumentation.
2010: Short Course on Laser-based Isotope Ratio Analyzers with 
contributions from the leading commercial suppliers.
2011: In this Short Course we will take a critical look at recent 
developments from the end-user perspective. What is needed to 
successfully operate these instruments in order to obtain reliable 
data? Where are the pitfalls? The Short Course is organized around 
relatively short, but focused presentations by experienced users of 
laser analyzers from Aerodyne Research, Campbell Scientific, Los 
Gatos, and Picarro. 
Laser-based Isotope Ratio Analyzers: The Issues




• Water vapor measurements: calibration against liquid standard materials
• Intercomparison between  instruments and laboratories (ring tests)!
• Trained operator? In isotope issues certainly, but what about the ‘black’
box?
• Supply of standard materials in a form adapted to laser instruments
• Sensitivity of the instruments – how much material is needed (nanomols?)
• Field applications, environmental impacts, temperature gradients and speed 
of temperature changes, …
• Good laboratory practices, reporting uncertainties
Laser-based Isotope Ratio Analyzers: Programme
14h30-14h40 Erik Kerstel (UJF Grenoble) or Peter Introduction
14h40-15h00 Eric Pili (CEA Paris) Assessment of the LGR CO2 isotope analyzer to 
investigate gas transfer in geological media
15h00-15h20 Nickolas Brüggemann (FZ Jülich) Combined application of the Campbell TGA200 
CO2 and the Picarro H2O isotope analyzers
15h20-15h40 Patrick Sturm (ETH Zurich) Using Aerodyne and Los Gatos analyzers to 
measure biosphere-atmosphere fluxes of CO2 
and H2O isotopes  (Aerodyne / Los Gatos)
15h40-16h00 Manfred Groening (IAEA Vienna) Calibration issues for d2H and d18O data 
produced by laser systems
16h00-16h45 COFFEE BREAK DISCUSSIONS
16h45-17h05 Lisa Wingate (U of Cambridge) Measuring the seasonal d13C and d18O signals 
of ecosystem CO2 fluxes using a fast response 
tunable diode laser spectrometer. (Campbell)
17h05-17h25 Daniela Polag (MPI Mainz) Measurements of stable carbon isotopes of 
methane and CO2 in anaerobic digesters using 
laser absorption spectroscopy (Los Gatos)
17h25-17h45 Bela Tuzson (EMPA, Duebendorf) The road towards high-precision isotope ratio 
measurements by QCLAS
17h45-18h05 Brent Newman (IAEA, Vienna) Laser-based isotope ratio analyzers, tips and 
tricks from the IAEA Hydrology Section
18h05-18h20 Peter Werle (KIT, Karlsruhe) Summary, messages, and concluding remarks.
The journal deals with all aspects of non-radioactive isotope 
application in environmental and health studies
• Investigations using variations in natural isotope abundance 
(isotope ecology, isotope hydrology, isotope geology).
• Stable isotope tracer techniques to follow the fate of certain 
substances in soil, water, plants, animals and inthe human body.
• Diagnostic (stable) isotope application in medicine.
• Isotope effects, tracer theory, and mathematical modeling of 
isotope based environmental cycles.
• Isotope measurement methods and equipment with respect to 
environmental and health research.
• Ionogenic radiation exposure and its effects on all living matter as 
well as radiation protection and natural radiation.
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